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ABSTRACT 

A simple gaa: expansion and regeneration cycle is 
disiclosed. A turbine 2 processes eunraoiiia gas: from 
actmo spheric pressure or greater down into a vacuuia 
environment to be absorbed into a solution of water or 
ciiexnicals: for the production of energy and refrigeration 
The absorption cylinder 6. is maintained at a low 
pressure by vaicuum'. tank. 9. Chemical, solutions; of 
potassiuim saJi.ts! which under-go extensive hydrolysis, are 
processed with an electric field in a chamber tB. The 
energy for this process is; supplied by the expajMion 
process: or from: earth field ant ennas.^ The cycle also 
operates; from solar heat or industrial waste heat. The 
proceaa isi cyclic in natmre where no gas is released 
into* the atmosphere. 
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COMPLETE SPECIPICAOrXOK 
STAKDARD PATENT 



AMMOlErA ELECTRO-STATIC REFRIGERATOR 



The' follo\!id;ng. statemeixt is a full description! of this 
inventions, inclu'dinff the best method of performing it 
known', to me::- 
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AMMONIA ELECTRO-'STATIC REPRIGERATOR 

This inverLtion relates to the production of refrigeration 
with low grade energy as: a xasef til. by— product by the 
expansion, of ammojadLa gets from atmospheric pressure . azoxi 
ambientt temperature down into a vacuum environment. 
CTuirrenft t.echno»logy usually empioys concentrat;ed solar 
heaC t.© boil, water or another volatile fluid for 
driving: . turbines fjor the production of energy and the 
e-xpansion of a gas; or vapour from a high pressure down to* 
a lower pressure for the production of refrigeration. 



to 

An improvemenrfc iiL efficiency is proposed by this present 
inventiont by employing am absorbent solution which is 
able to aib^sorb ammonia gets* aifter an ejcpansion process- 
which allows- an. expansion turbizxe/engine to operate in 

1.5 a cycle , which may be operated f rom several, energy 

soiirces. At the exit of the expansion" process, a heat— 
exchanger removes', refrigeration from- the processed gas 
bef ore this gas is absorbed izxto* either a chenELcal. 
solution or pure water. The absorbent solution is 

20 contalneti in a cylinder which is immersed in a water 

tanfc which constitutes; a heat sinifc. The cylinder contain— 
iin;g the; absorbent solution is comiec^ed to a vactam-. 
taoiftr which is maintained at a low pressiure ailowing the 
expansioni process; to^ continue from* atmospheric pressixre. 

25 In one mode of operation a chemical, solution, of a highly 
solixbie potassium, salt is' emplloyed which under— goes: 
extensive hydrolysis in water such as; potassium: meta- 
borate or potassiums meta-silicate. When such solutions 
are exposed to^ an electric field two solutions, are formed, 

30 ojie high ini SLLkali content and the other high in acid 

content. The energy for this: process, may be taken from a 
high voltage generator driven by the ammonia expansion 
processj or may be taken directly from- the earths electric 
fieid' with the xxae of earth field antennas. 

35 In a. second mode of operation pure water is employed as 



th& amm onia. aibatDrbendb amd a solar heater or any heal; 
source from: any industrial, proceaa* is employed to 
displa^oe the? ammonia fr*om the absorbent water throtigh a 
heat.-exchatnger. The collected ammonia is then recycled 
back through the expajnsion process: using the original. 
Gbbisorbent water ira a cyclic fas hi. on > 

35b assist with understanding the invention reference is 
now made to the drawing which shows one mode of 
operation. To further assist thia understanding it 
shouid be assumed that the cycle is in operationu 

Euire ammonia gas: is being delivered by pipe 1 to. the. 
expansioHi process* 2' at atmospheric pressure ^t^A etmbient 
temperatxaore* Pipe 3 conveys the expanded ammonia at low 
pressure aoid low temper at uare below the siicrface of the 
absorbent solution 5« The heat-exchanger 4 removing the 
refrigeration from-, the gas; stream' before the absorption 
pz^cess>'* The absorptiom liquid is- contained in a metal 
cylinder 6 which isi immersed in a tetniR: of water 7 which 
constiturte'S: a heat sink.. Cooling fins* may be attached to 
the ou«t.er side of S but are not showm on. drawing. 
Pigusce S represents, a vacuum^ space above the absorbent 

m 

Liquid with cylinder. 6 being. .connected to a vacuunL tank 
9 -by a narrow pipe 1*0. Pure water f^r^A acid aolutions: 
absorb large am:ountsi of ammonia gasi with the production 
of heat and causing thia gas to expetnd through a work 
process; and then absorbing the ammonia im a vacuum 
environment wilDl allow the established vacuum* to be 
maindtoined. The drawing shows: the expetnsiom process: 
driving a high voltage generator 11 via shaft 12'. The 
high voltage generator is; optional, and may be replaced 
by earth field antennas: which ceui draw energy for the 
pro-cessirig: of working, fluids from the electric field in 
the: earths- atmosphere. Generator 11 is connected by 
insuilated high voltage leads 13 and 14 to glass^ 
e.'le:ctrod'es 15 and 16 which are immersed in a strong 
solution of potassitamv meta— silicate 17, The electrodes; 



aa?e constructed of potash .g]lass*.wlilch are Mned on the 
inside with smaOIl ball beetrlxigs.* The electorodesi aire 
moumted in a plastic tube 18 vrith the positively 
charged electrodes, at one end and the negatively 
charged ellectrodesi at the opposite end» A valve 19 being 
located midway between the electrodes « The volume of 
this: chamber 18 is -approximately twice the volume of the 
solution held by 6. Rfecharge and drainage ports, for 
chamber 18 and cylinder 6 are not shown on drawing. With 
the chamber 18. charged with a strong sclution of 
potassiximi meta— silicate and the electrodes: in operation 
to- produce an elactric f ieM orthoslMcic acid is: drawn 
to the aaaode* whilst the solution which is drawn to the 
cathode contains' a higher concentration of potassiimi 
hydlsro^d'e* High voltagi^.-electrodesi made of potash glass 
witB: a. thickness: of one^to two millimetres do not 
polarise ini this application* At the appropriate .time in 
the cydle the solution is. removed from cylinder 6 being 
high in ammondia concentration and mixed with the solution 
which has: collected at the cathode end of chamber IS in 
a mixing tajafc 20* The valve 19 being closed before the 
removal., of aoiy solutions, from- chamber 18. The mixing of 
the.s.e two solutions: drives, the ammonia gas out of 
solution aua a gas: which ia. collected and a strong 
solution of potassiumi meta-silicate is reformed. Ammonia 
gas: is: not solublB in a strong aolution of potassium, 
meta-silicate due to the caustic nature of this salt 
when, dissolved in water. The solution rematining in 
chamber 18 which has; collected at the anode end of the 
chamber- ,isj. now re-directred back to cylinder 6. The 
mixing tank 20 is: connected via pipe 21 to a flexible 
g&ai coQJLection bag 22 which isi also connected ta pipe 1. 
Working, solutions: are removed and replaced in cylinder 
6 in. a. feushion which doesi not cause the loss of vacuum 
in tank 9. 



The solationi of potassium meta-silicate which has been 
rexf/ormed ini the mixiiig tank 20 is: re-directed back to 
chamber TS to be re-processed by the electric field. 

In a second mode of operation solar or waste indxisrtrial 
heat is' emplLoyed to- drive the ammonia fromi pure water 
which constitutes; the working fluid in cylinder 6. The 
transfer of this: hea.t is through a heat-exohansger. This 
is: not showni on drawing. The major, components of this; 
cyclle are the txzrbine inlet pipe 1, expansion tijirbine 2, 
hea.ti-exchanger for the. removal of refrigeration 4, 
txirbinei exhaust pipe 3, absorption cylinder 6, heat . 
sinik 7, and the vacimm tank 9 and connecting tube 10. 
Tm this, applicationi the high voltage . generator and 
components: 1 3 to 22 are not required. The ammonia is: 
driven! from, the pure water by the application of heat 
at the appropriate time in the cycle. The tank to 
displace the ammonia from the water by heat will, require 
to) be of sufficient mechanical strength ast the operating 
pressures; are greater than atmospheric. In the solar 
application the ammonia can be directed to enter the 
expansion proces-s. at a positive gauge presaiore auid 
expanded down into the vacuum region to^ extract the 
maximtmi. work and refrigeration. A pressure regulator 
cam be placed in the tuarbine inlet pipe 1 to> regulate 
the ammonia pressure before expansion. 
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Ihe oTwijEnTa: defining tlie luvenitlpn are as: follows: 

1 • A; afmpJle emnoisxLai gaes: escpeoiisiozii cycle wiiere . ammonia 
glBia^ ±ai expazijded In a. worlc process from atmoaphezdc 
presETure or greater etnct then absorbed into water or. 
chemicail. aolt&tidos! under near vacuumi conddLtions: and 
tbem is expelled far recyclinig by the application of 
solar or waste heat, or chemicad. reaction) with the 
chsmLcal. aeparations: beinig effected with glass 
eOlectrodesi powezred by high volteige s.tatic electricity. 

2. The ammonia gasi esparrsion cycle of claim, t where 
ammontEa gas! is: expanded in a work proces^a from: 
atmoepherio . presBicre or greater dowzs. to* near vacuuzzE 
presBuresf to be abs:orbed by water or acid aolutions* 
there-by .permitting the. continuioua operations of auch 
a cycle with-^ut the loss* of the vacuum. 

3« She ajxommia gaa abaorption cycle of claim 1 where 
ammonia gaa ia ezpemded in a work proceaa fromi 
a,tnro spheric - preaaure or greater dowm to- neao? vacuum 
preasurea; to prodince refrigeration* 

4» The amTnoTirfa gaa expansion cycle of claim- 1 where 
ammonia geta ia expanded im a work process! from 
atmospheric preasioxe or greater down to^ near vacuum 
presatcres; for the production of energy. 

5« The ammonia gaa expansion cycle ©"f claint t which 

employs highly soluble potassiimL salts: which under-go 
extemsdLve hydrolysis when dissolved in. water producing 
highly caustic solutions siii table as: working fluids. 

6 • The ammonia gas expansion cycle of claim, t which 

CT^loys: sealed glass electrodes; made of potash glass 
lined cm the inside with small ball, beax-ings which do 
nat polaorise when immersed in potassium salt solutions 
when high voltage srtatic electricity is applied to 
said electrodes. 

?• The ammonia gasj expansion cycle of claim 1 where— by 
aolar heat or was±e industrial heat is applied 
through a. heat exchanger to expell ammonia ga;s from 
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the working flixid at atmoapheric pressure or greater^ 

S» 55he ammonia gaisi expaoisloa cycle o>f claim: 1 where-by 
atmospherdac electr±ciLty Isi drawn fromv the atmosphere 
with the utse of earth field antexmas: aosd directed to 
5 power the high voltage electrodes; of cladLm* 6« 

9u The ammonia giaiss expansion cycle of claim' 1 where—by 
the gas; e::^ansion txxrbdne drives; a high voltage 
gTenerator which pro-videsj the power , to* operate the 
high voltage electrodes of cladLm. 6« 

■ 

tb to* An ammoadla gasi expamaion and regeneoration cycle as: 

desxsribed hereinx with reference to- the accompauisring 



Michael Bimting^ Jetnuary 20B% . 
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